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Observation 1: Multi-cycle broadcast
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Observation 2: FP execution unit is idle overhead

most of the time, even in FP-intensive [Sassone04]

applications (5-10%)
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b) xALU configuration

& Other patterns:

Related Work

| [Palacharla97] Dependence-based (FIFO queues + clustered execution units)
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Experiment : Chaining pairs of dependent instructions

Bl [Intel01] Double-speed ALUs
& [Vassiliadis96] 3-1 Interlock
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Experiment : Chaining pairs of dependent instructions

~ . ~ . Speedup on IPC for MediaBench Applications
2 CIALUs sufficient (fetch-decode-issue-commit width = 8, ruusize = 32, #ialu =8, #cialu = 2)

IPC improvement of ~8%, solely due

to savings of broadcast cycles
Reduces utlization of IALUs by ~50%

Reduces up to 45% of queue entries

waiting for result
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Speedup on IPC for MediaBench Applications
(fetch-decode-issue-commit width = 8, ruu:size = 32, broadcast delay = 1 cycle)
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What Ne

Chaining sequence of 3 dependent instructions, other patterns out of the 80.

Architectural impact of adding chained units

& complexity of local bypass network etc.

Replace chained units by xALUs converted from the CSA trees in a FP

multiply/divide unit

& Need to explore the hardware circuits of FP multiply/divide

Develop an adaptive configuration scheme — to best match the interconnections of

the swappable xALUs to the patterns of in-flight instructions.

B Need to determine the most frequent subset of patterns
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Overview of Research Topic

Motivations

Bl Goal of this research:

“investigate the feasibility and potential benefit of effective, automated runtime compilation
and execution of software binaries on reconfigurable microprocessors” Improved execution performance by exploiting parallelism and redundancy in

hardware.
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